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VEGETATION 

Wllfit we see around us 
Loday 

ke age kil] ed many plan ri 

Fnrcsis and praiHes. 
dominant 

Mild cEimate helpfi 
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Mdrøéring plant s dominant 
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J ti rassic 
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I tø von {an 

!rø .Orø. 000 years ago 
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Silurian 

I ^5 , 000 , 0 ØØ ye;a r s agn 
Ordovirian 
f i (KJ, 000 ,000 years ago 
Cambrian 

570,000.000 yea rs • ago 
yr * i Fre-Cambrian 


i kiassic 

UZEi.OCKMlUO years ago 
l’c-rmian 

ago 

ca monitorens 
■ 1 5,000 ,000 years ago 
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Tfos hook will fntroduee you to the savnet' ttf Uoiany 
- the study af plants 

Thire are ab out half a million differenl kinds o] plants 
on ou r planet, and each ane }$■ a living thing with its awn 
special way of growing and sundving. A simple hånd 
tnagnifying glass will take you into a whole new World. 
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An introduction to 

B otany 

by JOHN and DOROXHY PA1JLL 

illust rdted by BRIAN 


Ladyb i rd Book s Loughborough 


The Science nf Ruta ny 

Wr live on a ve ry beånd fut pi and. In rnmr area* whc-Lc 
ibe m^I h rlch nirtl c Kr cl i mate mild, ioLs uf UH feren t 
plant* grow packet l l ngel her. PEants do nol gruw 
l l v’l"i v vv hr r c , hawcvtr; iliere are buge dcncrl region* w tiere 
thou^uds of squarc kiknoeires are bare of plante 

.SiudyLiig pkmls is w pEe-asam and rclaxing buhliy, Sorne 
pr-ople [hink thai on ly euoEJc greenhousc plants are 
intr testing. They mi^ ilie beauty nf tommen plants thai 
grow in wuocllands. hedgrrows, Loeaiiows and even. in 
pavemeni cracks, Lrcarning al som sucb plants can bc 
fase i i nu i ug. 
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I liis hm\U h aboul ihc [dam kingdom and introduce.s 
%oli m Ruta ny — the study of p tants. When you have read 
n ny tu gel lo know the pi anis around you by Laking 
n 'gu tar walksr Armed with a good reference book iu help 
in hamr pi an Is. you can quickly get to know ihe wlld 
llnwers in your neigbbourhood. Kecp a naiebotå and 
v. ilte down anytlnng interesting you see. Pot fhe date and 
1 1 ii - place where you find each plani in i lu- uutcb.dok. 

K- inember. do nm pirk tvild, ftmwrs. VV'r notji.l u;i leave 
die couni ryside as we find h .so ihat o t hers can en joy the 
heauLy of (tie phmEs. 





Eocene pfant fosstf 


Di f ferent kinds of pi anes 

A koget her Lhere are about half a million different kinds 
of plants growing on our planei. 

Plan ti, like all fonns of Sif c. trace their origins back Lo 
the sea. The btginnings of plant tife are lost in the mists 
of time, breause fossils do not appear in any quaniity 
until about 600,000,000 years ago. Plant rent i i ns that 
have been disco ve red do not mean thai I i fe suddeilly 
apprared at thai partkular time, Tbey teN us only that 
living organisms did noi aequtre hard parts capablc of 
preservation until thett. 

No on c knows exaetly how or when I i fe began in the 
sca , but tt is thoughl ihat the First simple piants I i ved 
about 2.000,000,000 years ago. 
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About 3 20,000.000 years ago, plant* were ab Se to 
‘.ni vi ve on land. The firsc land plan s s probably did not 
have is.Mjts, but used a t angle of brandi-like growths to 
pi u h nn the masses of rotting seaweed thrown up from 
i Sk sra. tventually. land planls, hel pr d by the forces of 
n:ULjrc. dreomposed the bare rocks into soil in whieb rwts 
* ould anchor and gatbe* water. With the passage of time. 
jlants added ro the sod drpth. and more éomplex 
’->ped. SiimetiKw, the anccstor of the first trre 
thaL start came forest s of the simplest kinds of 

pidllLS, 

Hel irs of these primitive tree si/.e plants arc with us 
mday - the messes and ferns ihat inhabil damp, shaded 
parts of the con ni ryside. 

Bt.ua nists di vide pEants into iwo main groups: the 
i iowrring Fhints have root.s. stem*, I raves , tlowers and 
rjniifi and i nd ude all our iree.s. Ferns, mosses, algae and 
lungi arc Nvn-Flawermg Planis, 


pfant iife in the Mesozoic era 



likt-nHlyiiiLr plant* 


GcttEng to kncvv all Lhc plants you find is run easy. Over 
fivx thousand different kinds of planis liv*- witd in the 
Bririsli bles, and mose of lhc ni arp uncéfiimnn. In th e 
average country parish. you would ex pen i o finr.t aboul 
four hundred different plant types growing shrougbtxu 
the ycar. 

Most hooks) tops ise 1 1 naiural history pie ture reference 
hooks that help in Identification. N am in, g pkirits presents 
a problem, chough. because some li ave more tlian onr 
KnglFsb name. Wtld amm. for instLiuee. is also knuwn as 
cut koo pint\ 'lords and ladies', vtcar in ihe pul pi t’. and 
in one codnty as ’kitty come dnwii ihe Jane, jump up and 




h ■ me'f Horiimately,, it has only one stien tific name 

■ 'mi li i ^ part of the international language of science, 

I pi ri ^ I nyt anists and naturalist in one country 10 knrm 

■ 1 1 1 1 diose in a nother cuumry a rr talkmg aboui. For 

■ ■ ' .itu e ’cuckoo pine' mtghi mean nothing to a botnnisi 

Japan, but ihe name A rum mueuiatum certainjy 

■ I. The stien tific »arne consists normally of uvu Latin 

■■ i'iik a system of dassi i Etat km devised by Linnaeus 

il VI 17 377M). a Swedish scicncÉst. 

J innacus grouped plat ti s and ard måls according lo 
il i ni la ri tics in their hady klj ur i ures, 

'i nu can learn how to identify planrs when they arc not 
1 1 1 1 w er by looking aL their struciure in the way a 
1 1 1 1 1 „i ti (si would. To do this, yrm wilt nced a good quality 
i ■■■ k.-t lens - an esseniial tool for every fieJd botanisi. 
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The paris of a Howeriiig plant 

Eaeb p]am ils wti disti net i ve shape and colour 
which helps i o identify it, Whatcvcr the ir shape and si/e, 
flow e ring plints have the same basic features. 

A butier cup {ahove} is a typkal flowcring plant. Wiih a 
trowel carefully dig one up in the yarden, and spread the 
plant mu o n hu uld newspaper. You will see thai ii ha.s 
two main parts; the noot system which grow& in the earth, 
and ihe shoot system which is above the groimd. 

The bu Liere up s roens grow underground in se a reb nf 
waier and mineral salts. As the roois probe the sni[ 
parricles, 1 hey anchor the plant firm ly in the e a c c h so that 
i.he shunt system duesn t gct hlown over in ihe wind. The 
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in to Lbe Lop layer of soiJ, but some small p tants 
two metres in sea reb of water. Some 
trees (i hey are fluwering pi anis) have roots lo a 


K-iots absorh mineral salts and water from the grotmd, 
nul ihese ri.se through the shooi system to all parts nf the 
pi. mi: tbe leavcs. the flowers. tb e seeds and Lbe frnits. 

I'he water and mineral salts are mreded for Lbe plant to 


y t 1 1 1 w . 


The plant roots also hetp Lbe soil. They hold che soli 
[Mr ticles toget lier to stop Lhem from being blown or 
w.ishcd away. The rooes break up the rarth as well, so 
i h;n other living things, like worms and insecis, can 
Hvr in rt. 



l'hc stem oi Li plane connecis Lhc roms co [ lie leaves and 
I i o wc r s M a ny wi Id pi a nts h ave si mug , u p l igl j s $e e rn s and 
ot liens have s. hin. weak siems. Some are Lali and some arp 
5 h or t and stubby. Thin weak sietnmed plani.s, likp the 
wild strawberry. crcep on ihe Lop of ihe soål . whsft streng, 
erect-sLemmed planw, file ihe geranium, Stand high and 
firm. Members of ihe ven. li Family wrap themselves 
aroimd graégg^ and bushei. Ivy dings to tree truitks and 
hiiek walls, because i i canncL support its own weight. 
rrees have ihe Strongesl stem: Lhc part c a lied ihe trunk, 

ln mose planis. ihe stem holds ihe plant li p right and 
supports ihe I paves hi sudi a way that they get plenty of 
lighc from ihe sum As well as holding ihe Icayes and" the 
flbwer al ihe lop. slems carry walcr and sales from the 
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1 "th tu ih«- Flowers and leaves in litLle tubes. The leavrs 
■«■ -d arer and mineral salts lo make food wben ihe sim 
i . diining, 

'i nu ean set- hr>w siems Ldke dissolvd saks and water 
h Lhc roms by si ånding a siirk of ariery in a yjr of 

■ -.li-, i mixed wiih a tcaspoonful of blue ink. I rave il for a 
i« v, huurs. Afirr a while, you will sec chin, blue bries in 
ih' t elery .stick, If you lul ihe stick in half rare ful ly ym 

■ ■il! .set- ihe blue coloured duts where ihe ink has pas Aed 
ihrnug-h the narrow tubes, 

Home plant stems bccome very swollcn. Thh i.s because 
dit 1 plan es o sr their stema aa store housea’. Ciocuscs store 
l -ml in x\m way. 


ffittyer 


W$ter 


Rohis 


lf you dug up a spadeful af eartb in a woødland, you 
would find lots of thin, white races spreading thimighout 
the gro und. The mols di ffer from ane type of plant to 
another. In some planis ihe roots are made up of several 
parts growing from lhe lower end of ihe stem. These are 
ral led fibrous roots and ibcy spread: oml in th c so il and 
give the plant.5 sturdy anchoragis 

L'ake anoiher look at the huttercup you dug from Lhe 
gården. Il 3 i as fibrous roens. Shake off Lhe gr a i ns of soil in 
between lhe soens, spread ihe roots om an a sheet of 
newspaper, and look at them through a magnifying glass. 
Can you kx ti ny 'roen hairs 1 <m each rooi > They colleci 
water and salts for the buUercup. 

Sometimes roots are made up of one matn Lhick foql 
wiih smaller fibres growing from the sides. The Lhick cool 
is c id I ed the tap mat, Hig up a d andel i cm wiih ks rom 
intaa, Instead of a duner of roots, you wiU see ihat the 
dan dd i on plant li as one tap rooL, unlike ihe bur ter cup. 
Tap rooes store food for the danddion to use die 
folio wing winter. Carrots and pars nips are tap roots h and 
when wc eaL them wc are cating food which the plants 
wauld have used du ring the coid winter montbs. 

Stand a platil in a narrow bot de half ful I wiih water, 
and gent ly pour a thin layer of tookmg oil on to (hr 
surface of die water to ‘seal 1 i t . Mark the level of the 
water with a felt pen. Placc the bottlc on a sun lit window 
sil! and leave k for a day or two. The water level will 
drop beta use the rooLS absorb some of the water, which 
l rat-els up the stem to ihe leaves and Flowers. Why do we 
seal the sur fare of lhe water? 

Most trees are deep-rooied. A mature oak has hund reds 
of kilometres of reols searchsng uhe soil for water and 
saks. Each drop af wmrr callecccd by reol hairs is passed 
along the roots lo Lhe irutik. branches and leaves. 


H 



fit>rou$ mat 
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Leaves 


tmok - 1 i h syciimorc or oak leaf, and you Vi i I sec that 
ihe lesd h^s h lauj stalk thai is joined lo the stem coming 
off ihe braneh. The teet f b ladt* is flat and smøoth. and 
tumling down ihc centre i?? [hr main vdn or midrib. Lots 
of narrow b ranch velins c t anspor! water and salts uj the 
Ir af. Thcy alsa c arry food made by the leaf to oiher parts 
of tb c tree. 



Some leaves have srnooÉh edges, sonar have wavy edges. 
The elm leaf bas teeth-like edges. Thore are leaves whli 
thin, lojig sialks, and leaves with skort, thick staJks. Soinr 
leaves do not have stalks at all. I lir jagged edges help 10 
evaporåte water, lo cut dløwn wind resis tance so c lial the 
Eeaf dors n 't snap in □ wind, and to art as di ip tips' for 
shedding unwanted water. 
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I ru ves manufacture food. Thcy are semetimes called 
" . " lactories'. The gier ri ro I our is chlorophyll, a 
hr mi « al which, tv i i Vt ihe hr lp of light, changes carbon 
dlmrklr and waiei mio sugars. The carbon dioxide tomes 
kon > 1 1 1 ■ air ih ro u gi i sm a 1 1 I to I es c a tled it arnaui . VI ossi ure 
■ ■ iho be lusi from thrse holes. When ihey ane not in 
i riiglit, or in dry wcaiher, ihev shtll u]j lo save walei 
I ni ihr plant. 

U lun imly onc leaf gTows cn a stalk, ii is talled ni 
■ ■ ■ ■ 7 1 k leaf. If a Ir af blade is di vided irrto separate paris, 

■ in li .il h 4 compéwnd leaf. 

' nr plants, such as the daffodil, the tulip and the 

ii!"wdrqp. store ihe sugar ihcy produce in special leaves 
I« o i ii | toget her, 'Hirse food packages are bulks. 
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Howcr* 



A fiowrr h usually lJic most bram i ful and sweetest 
smclling pari o I å plant. U is important bec/HuSc li 
changcs i nto seeds and frum trom ivhJch ne-w pbnts grov, 

l- wni a Fløwcr in the garden, and look at ils shape and 
t m hlfjti r Not icc that ihe flower is attachcd to ihe stem by a 
Stalk, fn sornc planis die ftuwrrs gTow singly, und in 
othcra they grow in btinchrs. 

Vou wi 1 1 noticc Lhat the flowcr has four pa t l s : ihe 
pekth, ihc sepabi die stumens and the carpeh. The 
Illustration will help you lo idtntify them. The pol als arc 
l tie main part of tbe flowcr They are usually rolouHuJ. 
Somc pc La Is prntéci ibr 11 o wc r parts from the wc.it her 
but ot hers art- large and open to au rart insects. 

Underneat h die pc La Is iu a ring nf jsppals which look bke 


varpets 
togar htit t/iese 
rrwke the 
pistil 


r tsnther 
h/smanf 


-■ s tf pal s 
nev resies 


p&Øs 


Sol n e flowers have Jots oi stantons. Each stamen has a 
f * hi ment and an antker on top which É when ripe, con ud ns 
rullen. Each grain of pollen contams a male c eb which 
uiiL hrrtilise a female egg celh 

Ihe fe male pari of the flow er is tb c pistil, usLially 

i 1 i n the een tre . Ca n y ou find i t in y o m Hi i wca r Tb c 

•••j ry is the swelling at ihe base of ihe flowcr, and inside 
■ i« ri ny ovales. Each nvule con La i ns au egg cel I, The s ty te 
.. die long_ thin sudk arising from the uvary. Its tip Ls 
-i o. ky and h<d ry and is called the stigma, (scc also page 21). 

M.my insccts crawl and fly in l o llie flowcr. atiracictl by 
i lu- co lom and the srnell of nectar H a sugary snbstance 
ii-.ii.lc i e l die neetarm. As the ti ny crcaturcs move arouncl 
1 1 ii flu wc r, they elten get showered in pollen. 



Dog Rose Rose Mps 


Flowers change into fru les 

Flowers elu hot Ishi for ryer ’Fhcy t hangt: into fru Ils. 
Seeds Form after pollen grains rcaeh the egg cel Is insule 
the ovary. 

This happens whni ri pc pollen bags bursc opem The 
pollen grafits eau be c af ried on the backs of hairy small 
creatuits sueh as btcs É or they c an final in Lhe air an ri 
land on anal her flqwcr. 

Flowers t liat have ihtif pollen collectcd by insecls are 
often a special ahage. This makes it easier for the inseci to 
get into the flower to be covered wkh pollen, The 
snapdragon (antinh rnurftj, for est ampie, opens when a bee 
lands on the iowei fip of tlre flower and the stamens 
shower pollen on i hr hiscct s back. A smaller inseel would 
nos gel iiisn ti ir- Flower si nte its weighe would not push 
dnwn ihe lower lip. 
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fJther pi anes, snch as grasses h oaks, pop] ars, pines and 

i bi- stinging net tic have their pollen transported by chc 

■■■. md. The anthers prodtice masses of pollen which floats 
ni ihe mildest breeze. Pollen from pine fo rest s aften forms 

ii yellow coating on nearby lakes and ponds. Pine pollen 
y. i -il ns have a small fioliow eomparimetvi so that they can 

I ie tanwl on lhe wind hkc a kue. 

When pollen lands on a sticky stigma. pol lination Lakes 
placc, The pollen gram grows a long mbc down into lhe 
•i vir until it féaehes the ov&ry, Once thene, tlie malr cel I 

I I i-i vels down ebe tube and joins the cgg. This kn.ovm as 
li 1 1 i li sation, Cradually the ovary grows and Eht pctals 
ilmp ofF Lhe flow er. They are not nccded any more. 

S I r ly ihe ovary gmws into a fmit. The fru Jt is vital- The 
'»ceda Inside h will grow inLo new plams. 




Scccta 

S ome fmEts, such as plums and cherrics. have one large 
seed, Somé plants, such as black berry and strawberry, 
føvdop løts nf seeds. The wild poppy bas. thou&ands of 
seeds* and dark mullein has over 700,0£}0. A full grown 
muliein is abo ut one metre a cross, and someone bas 
cakrulatcd that if all its seeds grrminated and grew to ful! 
size, the young of those plants would cover the whote of 
the British Isles. Think what would happen in tbc sccond 
yeart 

All seeds are covered with a seed coai. Look at a bean 
seed and you will see a scar and a ti ny hole on the seed 
coat. The hole is where the seed will take in water. and 
ihe scar marks ihe point where it was joined to the p arene 
plant- SplU ihe bean open and i asi rle you will find two 
seed leaves. Thcse ate the cotyleduw whieh oontain stored 
food. You will also scc a shoot* calied tbe plumule, and 
the root whicb is callcd the radide (see page £4). 




VVlten ilse earth is watm and moist. seeds germinafej 
'h 'i is, hegiii to grow inco new plants. Seeds du not grow 

iliately they land on the sh^LI. Some are covered with 

kod h hel Is. and do not grow* umil ihe tough casing rots. 

Yl'lra and pears, wstb ihe seedfi inside., 3 ie on the gro und 
m 1*1 *1 die soh flesh decays or is eaten by wild c realia res. 

* M 1 1 er seeds, like cress, germinate quickly. 

lo grow cross r put a piece of datn pened cotton wool or 
hMling paper on a saucer and sprinkle with cress seeds. 
f i m ihe saucer in a warm, dark placc. The seeds will 
Hi 1 1 ni nåle and grow in a few days. 
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?haar tv ptifffiute 


fuol or radicfe 






gefminatiftg bean seerf sfrowtng cfevetopment of sboot ond root 


I ft-riTi i nation 

I r is very easy to gTow most seeds at home if we proyide 
ti k »ist ure, warmth, and air, and put the seeds in a 
d.ukcned area. What happens in a woodland, thnugh. 
hvJ n j re the seeds cannoi be carefully ] ooked after? How 
dues a pine uee, for example, sumve and germi nater 1 

The seeds of pine trees are tucked inside the woody 
* iKri.es, and , wben the cone opens, the winged seeds gent ly 
ir Mt the eanh, Inside each seed is an tunbrya, which is 
iln- pine tree in its earliest fortn. Unlike an arn mal, wjiich 
ej il move about fredy in seareh uf food and water, the 
l'ine seed is Socked in plate, lt rans tot mbve on its own. 

Hist it must have water and warmth before it begins to 
grow. 

Ovrr the winter the seeds gei covered with dead leaves 
<rnt nccdJcs from the woodland trees, With the coming of 
I nr mg, the soil gets warmer r the rain sofiens the grotind, 
,iud a change takes place in the seeds, 

1‘inst the seed takes in water through the small hole En 
lu seed coat. This xnakes the seed swcll and splits the 
vi d coat. \ow more water can get in and the young root 
hegl ns to grow, When the rooi goes into the soil, it can 
i .1 ke li p eve lj m ore wa ter . T his h el ps the sh øoi tn de velo p , 
nul the yeung food leaves grow up towards the liglu in 
|Jk skv p pusling riff the unwattied seed case, l lie Lree's 
h le has begun. 

Whiebevei way ihe pine seed lies on the foresi fluor. Llie 
nhnm always makes i is way upwards and the ruoi 
ilownwards. You ean watdl this by growing beanfe rn a 
jnr Line a jar with damp blotting paptr and fil] the 
LiiiiidJc with rotten wooL Push three Jxrans between the 
Mot ting paper and the side of the jar, each set in a 
dilfcrcnt position. Dampen the eotton woof and pSacc the 
jar in a warm, dark cupboajd. Look at it each day and 
n* 1 what is happening. The shoots grow upwards to push 
ru o lj gh the sott and reach Lbe liglu r ^nd ihe roots grow 
downwards. 



Dispersat 

PJancs spread their seeds nver the country side, Fruits 
drop lo Lhe grpund in ihe aiuumn and the flcshy skin rets 
away, leaving ihe seed* on lop of the c art ti, Somc benies 
are eaten by binds and the seeds land somc distance away 
in lhe hirds 1 droppings. Squ irreis bury acoms as a winier 
food hoard P and thost: not catcn grow the following 
spring. Ot her seeds arc blown by the wind and some fluat 
on streams and rivers. 

Wind dispersa J 

Orehid and poppy seeds are small and lighE and they 
float in a c urrem of air. Willow herb, grø undset and 
dandeltmus disperse thdr fruits and seeds on the air, The 
dandclion fmit has a parachute-shaped strueture whkh 
canies the seeds far away from ihe parent plant- The 
syeamore and ash have wing like seeds and when they fali 
from the trccs they twill in ihe air. Jf you ton se atross a 
syeamore seedling in a woodland, find 






IMi|>ersa] by expLosion 


Violeis h and several plants in the 
I m ,i Family, spread tbeir seeds by an 
■ Nplorion . The seeds develop in pods , 
whicll dry in the summer. When the j 
wi ds arc ripc, the pods twist and 
I il i« open, scattering the seeds. 


Animal dispcrsal 


Some seeds aod Fruils cling 
10 animal«. Others are 
nwallowed and pass through 
ihe creaiure unharmed. Anis 
collecE some seeds fnr fnnd 
and many of them 
When you walk through tong 
grass, your cloihes often 
pick up fruils that have hooks 
on ih em, Some seeds cling 
because they are stioky. 


W -ner dispeml 



Miis is not a common method of dispersing seeds. 
u.iut lily and marsh ma rigold seeds have ah pockets 
* Ih- li bcip ihem to float for wme distance befolk they 
■ ii i i lijgged and sink, Coconuis ate encased 
"i i waterproof coat and float P 
-lu I ting on lhe sea 
I h i lo ug distances. 



New growib 

The buttercup and vrild strawbcrry develop runners r 
which are long. thin. spindly stems art ret c hed over the 
woodland tloor. Somc distance away from the pare ni 
plant, a young srrawbcrry plant develops nn the run ner 
and i ts wcight presses the item down 10 (he earih. When 
the stem touches the soli, roots began to grow and work 
iheir way into l 1 ie topsoil. A^ ibis is taking plarc, the new 
plant cominues lo lako fbod from the parent strawbeiry 
until u has a sceuic hold in the ground and starts mak mg 
Ebod in its owm leaves. The ninner then slowly dies and 
withers, leaving a new strawbeiry plant growing in ihe 
ground. 

Have you ever Eetn thick dumps of bram ble bushes? 
llsty develop in tiso wild bccausc bramble bushes tip root. 
This means that when a tip of onc b ranch touches the 
damp earth, it often makes new roms and so starts a new 
brambie planL. Bramble dumps providé hornes for 


ccjuntless small ertal ures, and nosting si los for robi ns and 
wrens. 

New planis eau grow from soctsons cm o ff the original 
plant, You eau watch i Elis happening if you dig up a 
iL-mdelion plant with its Eap root intaet. Cut the root into 
v ver al siri;ill pjeces, and bury Lbe seetiøns ho paratdy in 
*« : 'il pots fil led with damp soiJ. (Soe illustration fa) 
brlow,) Placc the pois under a shaded greenhouse shelf 01 
in a dark, wann cupboard- Check each wcck and sec 
what happens. Doift let the pots dry out. 

Gårdeners take cut tings from heahhy plant s to inerease 
lin-ir garden stock. You ran ny this with a geranium nt 
iinhsia. Cus a tip about ten ten ti metres iong from a 
! -nong vigorous plant, strip off the lower Icaves, and plant 
i ho Lutring in some soii mixed with sand, Rerp the sod 
mixture rtioist and warm. Soon the rut tings will take raot 
und gTow into new plants. (Sne illustration (b) bclowA 




Annuals, biennials and pe ren ni ak 

Some plants live for unf year. Ot hers live for two or 
more. The rod poppy grows and dies in one seasou, whibt 
an oak trre may live for ccnturics. Plants such as ihé 
poppy arc urnmak. An annuaJ germinates, grows up, 
flowcrs, sets sceds and then dies. Such plants pass the 
winter safely as seeds. 

Plants which Isve for two years are biermwls* They grow 
from seed in the first season and de vel op Food-niaking 
Jeavcs, During the winter pertod, the biennial plant lies 
dormant in the ground until the spring. Then the plant 
grows again , feeding on food stored tJie previou.s ycar, Its 
flowers form the frusi atid [lir and the plant dies. 

The seeds are disperst-d and. tf they land on a suttahEe 
area, they germimtte and the two- year cycle begi ns again, 



Many flowering plants live for years. They are ral led 
perenniah. Each year ihey grow and producer food du ring 
Lbe spring and summer months. They rest during the 
winter. 

Some perem] i als shed their leaves in die aulumn, and 
.some keep their leaves thmughout the winter. Ot her 
perenniab die back above the ground during the colcl 
months and keep a short, thick stem underground. This 
is called the rnatstack. 

Plants do not live for ever, althnugh the bristlccone 
pine ran live for over a ihousand years. 





Seat s P/ne 


Tretsi 

Sonic Erees shed [hdr leaves in i lur autumn and lir 
dormani in ihe winter months. They arc caded dfr/duouj 
trccs. When spHng arrives. deciduøus trees grow new 
replacerment Ir aves. 

Evergreen irees have traves ail year round. Miey grow 
new anes an new twigs each spring, and LJn nid ti -aves fal] 
oti wben they are wom out, wha lever Ehe Linn- ni ycar. 

The fir and pine irees are evergreen, but not ihe lårr] s 
They-anj c al] cd coiitje n whk:h means Lbey prodm e seed s 
in Concs. Conifeis arc usually fast growing and have tall, 
^raighi ti nnts and nccdle tike leavrs. 





carnbium 




Trccs arc nol a separate categcuy of plant* A tree is a 
plant with a woody stem. ks stem (the mink) is protecEed 
by the bark As dir tree grows, ihe trunk wide ns and the 
bark splits and cracks, Inside Lbe bark there is ! tie 
growing laver tral led ihc tambmm. Each spring the 
cambifcjm mafces wøod cel] s and bark cel Is r ustng water 
and mineral salts From the soil and carbon dioxide from 
chc air In summer Ehe growth slows down and makes a 
darker ring of wood. These rings rnake a pat tern of circles 
one for cadi year of the tree’s life. They are < al led 
anntml rings. Von ean $ee ihern when a tree is cut down; 
if you count ihc rings it will le]] you the age of ilte ner 
hi years. 

You c an also rell something of the wcathes tn past years 
from ihc rings. The good summers for tree growing wil] 
leave ihickcr rings than the summers which were pom. 
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Grass 

Farmers say (har grass is the very stuff of (iFr. Grasses 
are bi ve ry im por tant group or plante. Wc gct rereals from 
grasses such ae nheat r barley, oa is, maize and rice. Ihey 
are rich ir) starch and contaJn fat«. proteins, mineres and 
vitamins that wc need for a heaJthy bie. 

Thousanda of ycars ago, man made a difecovery thai 
ebatiged the coilrse of history, He fotind that by growing 
certam kinds of wild grasses. he ttiuld Harvest grain ihat 
could he ground into flour to make bread. 



Grasses have Élowers withoui petals. The leaves arc 
called, blades and are usually ton g and narrow, Same 
grasses are short and oihers tall. Barn boo is a grass which 
grnws very b%h witli stems a£ thick as tree irunks. Most 
griss« are perennial aLthdugh one very rom mon type, 
artnu al meadnw grib, gruws in thick Lufis which die bark 
each ycar. 


%4 


Grasses need water. To show the importance of waier. 
an operimenf w'as carried out in the USA on two plots of 
land, one of tfaem imgaied and the other without 
irritation. 7'hc dry land produced over fifty bushtris of 
corn per hectare, while ihe other plot yieldcd twice as 
mueh . 



Braadwheat Qat ff/ce Mdt'ze 


One scient i s t made a s Lis dy in which a single plant of 
winter ry c grass was growu in a box thai contained a 
cubie metre of soil. Over fnur months the plant grew fifty 
eentimetres above thr ground , but beneath the surlace 
over three hundred and Sfty kilometres of rooes had 
farmed to support the plant. A not her man esihnated thai 
a com plant uses five hundred li tres of waier du ring a 
hundned-day grnwth period! 




Whai plan la need 

Plant s. likc all I i ving things. need air wnti-i , warmih 
and ligbt. You can provc thal plants need lig hl by 
growing garden pcas in small plastic pots, so ene in 
sunlight and some in dark, lightproof cupboards m boxes. 
All ihe pcas wiiJ grew al flsrsL, and ilie peas lu tin- dark 
wi I E gro w i a 1 1 e i i b a n those i n i he su nsl line 1 n-t ; a use l E try 
are searchmg for lighi, IT ihe cuphoard is lighi proot« dien 
i hr peas will dir- liir otlier peas canyon growing 
bfceause their leaves trap ihc energy of the sunlighL and 
usc it to make food. Can you [hink of ot her cx per interns 
thai. provc pi anes need water and warmth to live? 

One of the rn i rad es of I i fe is the way green plants use 
energy from the sun lo make food. Green plants make 
food in their le aves by a prccess c al led phoiosyntht 1 ..^. 
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warer and safts from s art 


Plants need ligln . carbon di rakle from the air, and water 
and salts fim ti the carlh. Each leai works like a tiny 
fketory Each one coma i ns special cd Is which change i lu- 
ea ri son di oxi de Lind water mto a farm of sugaL, usiir]i^ 
su nshi tie energy. At night. plants do tun manufact urr- 
food. Thcy keep alive by geuing energy liack from same 
of their own sugars, which were made du ring the daytimc. 

The green cd I our in the leaves is a substancc ealled 
chlorophyll lt is this which c a pi ures ihe energy from 
sunlight which is needed in make ihe sugars, 
Pholosynthesis also in akes oxygen as well hs sugars for the 
plant. This oxygen goes hark imo die air and repEaces the 
ox y gej i wh kb unimab bre a t he in. W i t h out i t wc w o u Id 
not he able to stav alfve. 

The green leaves tn a nu. far ture Tood for the wholc plant. 
Any surplus sugtt is changcd imo stardi which is stor cd, 
umally In Lhe leaves. Dunug ihe night the starch changes 
back to sug; i r and i^ carried by the ves ns away from the 
leaves. Extra food tliat is not used immediately by lhe 
growing and working parts of lhe plant is stored for 
ful ure use in the stem or roms. Somc is also k.epT m ihe 
leaves, the fruits and the sceds. 
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weathermtf breaks doivn rock 


The soil 

Soi3 is vital Fpr plant*. Good healthy soil produces 
strong, healthy pi an is. Its well bel ng is vital to the 
Flowers, boshr* ånd trrcs ihai depend on it. But where 
does ihe soil cottit from t Wby doesnl it gei worn out 
vdien so many pianis gioiv m it, ycar afier yeai : 

Scient ists have est i ma Led that nature takes aboui five 
hundred years to create three rentum-tres of rich topsoil 
The making of soil begins wiih rock Rock is wea« bered 
by the action of water, Gouuiless millions of raindrops 
slowly wear it away and dissol vc the minerals it contains. 





Lichens form on shattered rock 

The snow, ic.e., wirid and ram gradually break down rock 
in to small partides which form the basis of new soiL 
Plante also hdp, Lichcns secrete an acid that dissol ves 
minerals in the rock. They form thin cracks in to which 
inoi sturc finds i is way r In winter, the water freezes and 
expands, and some of the rock cracks o Ét. 

A?j rh c- lichens die, their remains gather in the cracks 
and provide a rich iayer in which mofises and ferns grow. 
Ifumust (that is, de ad leaves and rotting wood) broken 
down by minu te creaturef and tmdcrgTound fungi and 
hacteria, joins ihe mi nera I -rich parti c les eo cream a 
subsi ance ideal for furt her plant growth. 
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PJants that do nol flnwcr 





HQr$&tM Fem 

ilowcring pUms that now live in rnoist , 


There ii tr Tiiaiiy plante 
growing iki i hr wil d i hat do nni 
produce flawera, Messes, 
horsetaih. i 1uL™osk$. fems and 
fu ri g i are ii 11 nem Floweiing 
p I a ti ts . Mrll ions of y rs ago . 
whrri c Kr Earth’H < linien- was 
mer and damper 1 3 1 ri n k is 
iy. Lh esc plant k grew sn I arger 
" ers all over ihr world, As 
Ihe dimate alløwly 
many die? i away 


\ hese plante do ftut pmduce flowcrø m wrds [nsiead 
ihey grow from qtø'ra which devebp m a jruitmg hruty. 
Spores are small and [ight and fly al grntly in a bree/e, 
Whcn they Jand Lm wct carch, l h e y UtiualKy grow iniy new 
pianis. 


One of ihc smallest and most primitive plants h thr 
pfcurococcus which is an aigae. Pleuiwoceus lives in 
dusters oi single eells on damp woøden fen ces and tree 
irunks, Aigae dø not have roms, si ems or leaves. As rach 
eell grows, it Jpliis in to iwo parts, incrcasing the .hi/r uf 
ihc colony. rhe te I Is stop growing du ring very dr} 1 aprils 
of wealher, and start again tv hen the air is damp. Can 
you find algae in vom garden? 




Another simple algae is yphogym which live.i cm the 
surfacc of ponds and canals. Spirogyra 
[ a Eigl ed siimy dumps. U you 
Mrpajaie out a single strand and 
look at it under a Eow-puwercd 
microscopc, you wil 3 see a single 
ss rand or fil amem made up of 


lots of cclls joined toget her, ene! to 
end. Each ccEl has a fa irly thick 
wall covcrcd with a subsi ance which 
makes the planL feet siimy. The 
spirogyra filament. inereases in 
length when Ur cel Is di vide, Eaeh 
uew cel I si o w ly giows in lengtli ty 
the normal mt- If ihe plant is split, 
the parts carry on I i ving as new and 
separate plants, Spirogyra does not 
need spores to reprodtice. 




Spt'rogyre 




Mosses 


Mosses tilrive in damp woodlands, growing in dumps, 
often dose Lo waEcr. They are ha rely piants and can [i ve 
For a long time without water. Sonne live on mounEains, 
on tree trunks, and in cracks between paving stones and. 
bricks, They are amung tbe flrsi plants to live in barren 
places. 


Messes do not have flowers, Instcad, they develop from 
tiny Ferli lised spores, When the spores are ripe (normally 
dm mg springtime), ihn c,is c splits and the spores are 
relcascd into the air. New moss plants grow when the 
spores land on a su i Lable patch of ground. They have 
snur turrs that rcscmble leaves, stem and roots. The roots 
are called rhizoids . These are hau-likr st ruet ures that 
andhor the plant to the ground and absorb water and 
minerals. The stalk is calleil a wta. It supports Lbe s pore - 
producing capsule. Atiached to the seta are lenF like 
scales. 



Sphagnum moss colonises bogs and swamps. Sphagnum 
has tiny holes in i es leaves whieh &uck up water. When the 
moss grows in a pool of water, iis pffsprihg 
grow on top of the dead moskes un ti i tlir 
whnie pond gris dioked 
with sphagnum. As this 
becomes rhieker and 
thicker, peat is eventually 
formed. 




Perhaps the most eomsnon wall-living moss is the wall 
scrcw moss whieh is fo und in liitle eufts between old bricks 
and on undisturbed rocks. Growing next to wall scrcw 
mass, grcy cushicm moss can usually be seen. Rough- 
stalked feather moM lives on lawns that do not have a 
good dram age system. 

Liverworts 

Somctimes in damp areas nf gardens you may imd some 
flat and leather-likt planis called iwemtorts* These arc dosc 
relatives of mosscs and the most common is the crcsccnt 
cup liverwort. often fouiid growing in green houscs, 
espen ial ly in well-watcned and undisturbed plant pots. 



Uverwort 
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Fems 





Fcms are dif ferent from Oowering plant*. 
prøduce flowers, lu the autumn, fern leates 
Jronds , develop small rows of powdery brøwn 
are spores whkh can Snto new plancs. 

You c an giow fems from Spores i f you pro vide the right 
eonditions. Pick pari of a ripe fern frond (thai h 3 onc 
with spores) and put it between two sheets of newspaper. 
Leave in a dry placc. Mcanwhile, prepare a compose from 
coarse sand and an cqual quanrky of prat. Quarter Fil] a 
clay pot witb brøken pot pieces (for dr a in age) and add 
die compost, Stand the pot in watrr until the peat is 
soaked. Gcntly scrape she dry spor« onto the peat . Cover 
the pot with a plastic bag and placc it in a shaded placc. 


Hert's-tongue fern showing spores on underside 
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- " r - \ / / / / young fern 

I / / / f devehping 

Pafypody FerTPv ^ 
with detaif o f spores 

Spores take a long time to develop r After several weeks 
each spore grows tnto a heart-shaped Jraf callcd the 
prat hallus. On the undersurface of the prothallus are 
minuie roots and micrøseopie sex organs. Male ceEls 
fertil ise the female parts. Then it may be up to a year 
beforc the First frond of die new fem appearø. The fern 
plant* musi be thinneel out as they gEOw in the pot. 

Most ferns are Lropical. Others live in shaded and damp 
places. Wall rue and maidenhair spleen wort grow on old ? 
dump ivalls. The oommon polypody fern grnws on garden 
wails. and sonietimcs high up on tree Lrunk$. The mwi 
common fem is bracken. 
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Fiefd Mushroom 


Check with a gruwn up 
beforfi pickliig Uf 
hsBidling any fungi- 
Snme ar c eairømøty 
paisonous. AlwøyS 
wash yoLir hånds af ler 
tmichrng any fungi 
and tf spose uf ttie 
rønieiriB c ar øf Lilly aftør 
thø sxperimønl. 


tnk Cap 


Sufphur luft 


Fungi 

Mushrooms, toadstoøls and moulds are fungi. Thcy do 
not have true roøts, leaves or chlorophyll and cannot 
make their own food. They live by feedlrtg on other planrs 
and animals. Fungi are natures ata vmgcrs, slowly 
breaking down de ad mater ial and returaing mueh of ihc 
gooriness to the carth. helping to m amtam the røndition 
of t hc soil. 

ToadstooEs an: a common sight En the autumn. The 
part of each fungus that we see is the scction thai carries 
the spø im Underground ihere is a mass of hair-] Ske 
structures callcd hyphm that act like rootø, absorbing 
food and anchøring ihc fungus lo Lhe earth. When che 
time comes to make and release the iyind-borne spores, 
the hyphae qyickly grow above grøund into a small reiund 
knob, on top of a stem, which søon changes imn a eurved 
cap typical of the ripe fungus, 

IF you placc a fungus cap on a sheet of white paper, the 
spores drop onto the paper and leave a spore prim. 
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Lichtns 


Lichens li-ut in rugged ptaces, fhcy gnpw on tbe roofs 
o\' o]d hemses, un snone walis and an iree bark. Each 
]ichcn Es a strangc parmership of twn difftrcnt plams. an 
alg;j and a fungus. 1-ook at a lichen under a micro'scope, 
and you mil see a network of rhim, hair-Eike ftingal strands 
thai anchor i hf lichen lo the gro und, Tiny grfrn algae 
give the colotir to the plan? . 

Dorrit- lichen colonics look like a laytr of fine pudder 
$tuck to rocks and Large stones r Tbese lichen* art called 
Cmslose lichens. Iluring hol, dry speils c he v stop growing 
hut do not die. They can survivc Jong pertods in this 
State. Fotivie lichens are leaf-shaped and usualEy gruw on 
trees i n damp woofUs i ids. somecimes covcring ihe bark 
com pletdy. Frutiatez Éichens havt smalt fruir i ng bodies 
thai de vel op from the stalk. 

LU:hens art good iudicatojs of air pollution. In 
in dust ria I areas whert t liere are unusual amounts of 
sulphur dioxide in iht air, lichehS die. In the worst arcas, 
you wiJ] not find any lichens ai all. 
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Unusual plants 

"Siome planis I rap and digest small creatures. The 
suhdew, a plant li ving in mårshy areas, has long. sticky 
giowths i h at curl arena nd inseci s. The sundcw setretes 
digestive juices over ils pré^ 1 and freds o ff it. 


The leave$.af the pitcher piam are curled tu make a 
deep ft j und with water at die, bo [tom, The inside of the 
leaves is eu vered wi(h a slippery wax and thousands åf tiny 
hairs which point down towards thr water. If an insect 
tnters tb c plant it di des dtffcvn in to the water and cannot 
chmb out.. The laset* drowm in the water, and thr 
pitcher plant åbsorttf the juices of its prey, 


SO 


Pitcher Pfani and (at teft) 
da taft o f fannet 



Venus Hyt rap and (aj^ai/n} cfostnff an pmy 


Sensitive b aira on ihc lr;il bl-nh ol ihr h-hnh llyiukp 
react to small s teauno * ■ iwlm^ iln pi. nu I hr 
leaves snap sh ul and i a Lkp i li* mim- 1- I xrtHh 0. -v. i\\* 

plant ab&orbs the fupd hr hr pi ex h \-i Ildly 

under^tobd. 

Wi do know that thest: iln i ■ pt.mr* \ .m m.ik- dum own 

food in the form of sugai . hin Lu ■ .m < Im-v «h. u 

there is a shortagr of ceriLtiii halt* iln v nrul h- 
supplemcnt their diet with inNfm I hr- pmlr m 1 1 ■ - 1 1 - iln 
prey is digested and than ged m plan i [nulr m 
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